Résumé. -La diffusion Rayleigh de la lumière par des solutions semi-diluées de polymères met en évidence une diffusion coopérative qui croit avec la concentration.
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Recent observations of polymer diffusive motions by light scattering have dealt with two extreme situations : the very dilute solution [1, 2] , in which chains perform, as entities, diffusive motion, and the network [3] with fixed density of cross links. Here the deformation of the structure spreads out as a diffusive motion. From a systematic study of the effect of average molecular weight M in between cross links, a remarkable property of this motion [3] was established in swollen networks : the diffusion coefficient Ds, which is the ratio of elastic modulus to friction coefficient is inversely proportional to the power law of M as found in the diffusion coeffi- where kB is the Boltzman constant, T the temperature, ilo the viscosity of the solvent and ~ the dynamical screening length, identical to the static characteristic correlation length [8] where v is the excluded volume exponent (v = -1 in three dimensions) and d the dimension of space. De Gennes [7] established this result as a consequence of two non trivial identifications : first, the elastic modulus of the network scales with concentration like the osmotic pressure ; second, the hydrodynamic screening length scales like the excluded volume screening [8] length ~ (eq. (2)).
Evidence for this dynamical correlation is determined from the time dependence of the observed autocorrelation function for the Rayleigh line in a light scattering experiment. The experimental set up is the same as described before in reference [1] .
Since the network deformation corresponds to a well defined range of frequencies, it is important that the experiment be carried out in the proper momentum transfer k = (4 7c/~) sin (0/2) domain.
Following reference [7] figure 1) ; 2) at constant C/C*, for different values of kRF (vertical line in figure 1 ).
The polymer used in this experiment is polystyrene and the solvent is benzene. Characteristics of the system are given in table I. figure 2 , where the inverse relaxation times are given as a function of C. figure 2 corresponds to the lower values of kRF (see Table II ). Below C *, the inverse relaxation time 't" -1 is essentially constant : it is identified as the diffusion coefficient of the individual coils.
Beyond C*, the values of r-' are seen to increase : the diffusion is cooperative. Thus as predicted by de Gennes, in semi-dilute solutions, the observed diffusion coefficient increases with concentration.
We also notice that two different molecular weights yield the same t -1 values in region I. This is to be compared to the molecular weight dependence in region II (Fig. 2, curve 1~ ). 
